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This guide is one of four volumes reprinted with revisions
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custoners throughout the world.
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CHAPTER 3A
CONCRETE FOR STRUCTURES

3A-01. GENERAL

a. This chapter covers commonly encountered concrete work
other than concrete paving, which is covered in chapter 2D.
Speci al i zed procedures such as punpcrete, pressure grouting,
shotcrete, pre—placed aggregate concrete, etc. are not covered.

b. QA Representatives are cautioned that contract
requi renents for concrete for a given job are contained in the
drawi ngs and specifications prepared for that job. Al so, that
contract requirenents may change fromjob to job. There are many
differences between the requirements for concrete for Gvil Wrks
construction and concrete for mlitary construction, and between
the requirenents for concrete for large jobs and concrete for
small jobs. This guide information will assist QU QA
representatives in preparation for the work phase and in the
i nspection process together with the know edgeabl e application of
the specification requirements for the individual job.

3A-02. RECORDS

a. In general, the records to be kept will be prescribed
by the District. Sone nodifications of the records—keepi ng system
may be in order because of conditions distinctive to a given
project, but no such nodifications shoul d be made w thout the full
know edge and approval of your supervisor.

b.  Check with your supervisor and be sure that you know
what records you will be required to keep and that you fully
under stand the preparation of the various forms invol ved.

C. Enter the required information accurately, conpletely
and pronptly in these records.

3A-03. MATERIALS
a. Sour ces

(1) At the Preparatory Phase Meeting, before starting
concrete work, check:

(a) Has contractor given advance notice of source of
material s?

(b) Have sanpl es been furnished?

(c) Have nm xes been established?

(d) Have tests been conpleted on air-entraining agent? On
curing conpound? Concrete placenent conditions may be such as to
require adm xture other than air-entraining agent or cal ci um
chloride. Has this adnmi xture been tested and approved? Reduction
of cenent content for basic design nix is not permtted.

(e) Have shop drawings for steel reinforcement and enbedded
itens been approved?

3A-1
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(f) Does the aggregate neet the contract requirenents?

(g) Has cenent been tested? (If required)

(2) Check as work proceeds. Are test reports, mll
certificates and other certificates of conpliance on hand for all
mat eri al s bei ng used?

(3) Is cenment the type specified?

b. Storage and Handling

(1) Cenent

(a) Is cenent transported fromthe mll to the mxing plant
in weathertight containers?

(b) If intermediate storage is involved, is cenent
adequately protected from exposure to noisture during internediate
storage and in | oading and unl oadi ng operations?

(c) Is storage at m xing plant weathertight and properly
ventil ated?

(d) Is sufficient storage capacity avail abl e?

(e) Is oldest cenent used first?

(f) Has over—age cenent, if any, been tested?

(g) If concrete supplier has other custoners, are adequate
precautions taken to see that cenent tested and approved for your
job by the Bureau of Standards or the \Waterways Experinent Station
is not being used in concrete delivered to others? That untested
cenent is not being used in concrete delivered to your job?

(h) Have arrangenents been nade to secure all cenment from
one nmanuf acturer?

(i) Is the cement being used in the sane sequence as it is
bei ng delivered?

(2) Where Pozzolan is used, be sure bin dividers are
| eakproof to assure no contam nation of cenent, permt use of
Pozzol an of only one type and fromone source with approved design
m x. Double wall dividers will provide a positive nethod of
avoi di ng contam nation. Do not permt use of Pozzolan that is
contam nated or damaged.

c. Forns

(1) Ceneral

(a) Use specified wood or netal prefabricated or jobsite
fabricated units.

(b) Check fit-up and bracing to prevent deflection from
l'ine and grade.

(c) Check if forns are readily renovable, as required.

(2) For conceal ed surfaces the concrete fornms nust be tight
and sound.
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(3) For exposed surfaces the forns will be:

(a) Made of |ike—new plywood or equivalent material in 4 by
5 foot sections.

(b) Same for formlining. Linings shall have solid
backi ng.

(c) Round columm forns shall be prefabricated seanl ess
type.

(d) Check form panel sizes when joints nust be |ocated for
architectural alignment.

(4) Metal forms retai ned—+n—pl ace for slabs:
(a) Factory fabricated units are required.

(b) Check shop drawi ngs information on deflection agai nst
speci fi ed maxi mum defl ecti on.

(c) Are fornms hot—di p gal vani zed?

(d) Are forns ventilated type as required for |ightweight
concrete?

(5) Pan-formunits for slabs.

(a) Is type of material approved? Use either prefabricated
steel, hardboard or fiber-glass of specified thickness.

(b) Check for danaged units which would effect finished
appear ance of exposed ceilings.

(6) Formties

(a) Must be renovable or snap-off netal tie.

(b) Check for device which will |eave a conical hole 1-inch
deep at least 3/8-inch but not nore than 1-inch in dianeter into
the concrete fromits surfaces.

(c) Snap tie break-back fromconcrete surface will be at
| east 1-inch when surface is exposed, painted or given other
treatnents.

(7) Chanfering

(a) Check for corner nolding in the format exposed
corners.

(b) A chanfer strip nust be used unl ess another shape is
required.

d. M scel | aneous Material

(1) Have the necessary materials such as inserts, slots,
clips, anchor bolts, etc. been approved and are they on the job
site prior to starting the concrete placenent?
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(2) Has contractor received approval on naterials he wll
use for capillary water barrier, vapor barrier, water proofing,
reinforcing steel, expansion joint material, joint sealer,
formng, curing, etc.?

(3) Stockpiles

(a) Are agaregate stockpile areas graded, drained and
stabilized so that contami nation will not occur?

(b) Are aggregate stockpiles separated so that interm xing
does not occur? Are they built up to avoid segregation and
cont am nati on?

(c) Are aggregates conveyed from stockpiles to batching
equi prent by means which will avoid segregation and interm xi ng?
Do not allow use of bulldozers or sinilar equipnent.

(4) Water —Is the supply of water for mxing and curing
protected agai nst contamni nati on?

(5) Adm xtures

(a) Is air—entraining adm xture protected agai nst freezing
during storage?

(b) Has over-age adm xture, if any, been retested?

(c) Check accuracy of dispenser and correct dispersion of
adm xture.

3A-04. BATCH NG AND M XI NG

a. Equi pnent

(1) Are batch truck conpartnent free of |eaks, with
bul kheads hi gh enough to prevent overflow?

(2) Do conpartnment gates and water valves close tightly?
(3) Are contractor-furnished test weights on hand?
(4) Check all scal es and neasuring devices.

(5) Are these checks repeated periodically, as frequently
as necessary to insure that delivery of materials fromthe
bat chi ng equi pnent is kept within the specified limts of
accur acy?

(6) Are automatic cut-off devices adjusted so that accuracy
of batching is kept within the specified linmts?

(7) Check recording devices to see that the recorded
wei ghts are the sane as the scal e settings. (These should be
checked at |east daily--nore frequent checking and adjustnent nay
be necessary to keep this equi pnent recordi ng accurately)

(8) Check batch sizes so that mxers will not be | oaded
beyond nmanufacturer*s rated capacity.

(9) Is plant equipped with all required interlocks, in
operating condition?
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(10) I's dispenser for air-entraining agent arranged so
that the agent is batched with the water? (Specifications nay
provi de that the admi xture shall be batched with the sand only in
the case where the water is batched on the trucks. Wen the water
is batched at a central batching plant, batch the adm xture with
the water. The fact that truck m xers may be used to m x and
transport the concrete will not relieve the contractor fromthe
requi renent for batching the admi xture with the water.) If
adm xture other than air—entraining agent is approved, ensure that
the admi xture is introduced separately into a portion of the
m Xi ng water.

(11) Check multiple-batch trucks used for dry batching.
Are conpartnents of anple size and are gates tight so that there
is no overflow or |eakage between conpartnents? (Check when truck
body is raised to highest dunping position.)

(12) I's mxing drumwatertight?

(13) Are nixing drum and di scharge chute clean and free
of hardened concrete?

(14) Check m xing bl ade wear.
(15) Do water valves operate easily and shut of f tight?

) (16) Check revolution counter provided on each truck
m xer.

(17) la m xer equipped with discharge | ock, adjusted so
that required mxing tine el apses? (Note that specified m xing
times are mninmum and that additional mxing nay be required if
necessary to produce conplete, uniformm xing.)

(18) Check m xer drumrotation speed as designated by the
manuf act ur er.

b. Bat ching and M xi ng Qperations

(1) Check nmixing tine.

(2) Continually check for assurance of conplete control
over batching and m xi ng. Check volunmes of material used in mx,
m xing time, and other controlling features.

(3) Check noisture content of aggregates frequently. Adjust
bat ch weights in accordance with variation in noisture content.

(4) Check gradations of aggregates frequently.

(5) Check visually the freshly m xed concrete (constant
observation is desirable if inspection personnel are available) to
see that unifornity is maintained.

(a) Any marked change from normal consistency or appearance
i ndi cates sonething wong with batching or the mxing, and the
concrete should not be accepted for placenent.

(b) Record rejected batches carefully, with reasons for
rejection, and report pronptly to your supervisor.
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(6) Check slunp and entrained air contents as often as
necessary to provide record data prescribed by District or job
policy, and oftener if necessary to confirmvisual checks.

3A-05. PRE- PLACEMENT | NSPECTI ON

Check all of the followi ng prior to each pl acenent—pl aci ng
shoul d not be permitted to start until all are satisfactory.

a. Sanpl e Concrete Panel

(1) Approved panel will be representative of quality
required, including:

(a) Formed surfaces and joints

(b) Type of formties

(c) Patching, including color match

(d) Snooth finish or special treatnent

(e) Structural joints and flashing treatnent

(2) Erect with job m x design before structural formwork
begi ns. Designate a protected |ocation.

(3) Reject if unaccepted/approve in witing with mnor
correction noted, as applicable.

(4) Use in Preparatory and Initial Phase Meeti ngs.

b. Footi ngs and Foundati ons

(1) Have location, dinensions and grade been checked? Use
grade stakes in unforned footings. Don*t forget to pull stakes out
after screeding.

(2) Has fill and/or capillary water barrier been conpacted
to specified density? Fill is prohibited to renedy
over —excavation; thicken the footing/foundation.

(3) Are foundation excavations free fromfrost, ice or nud;
noi st as required but free from standing or running water?

(4) Has wat erproof paper or polyethyl ene covering been
applied to dry or pervious soils?

(5) Have precautions been taken to keep soil from
contam nating concrete placed in unforned footing trenches?

(6) Is the anbient tenperature in the perm ssible range?
c. Slabs on Grade
(1) Check for a capillary water barrier.

(2) Runs for electric conduit and piping systens nmust be
| ocat ed bel ow the sl ab.

(3) Md slab may be required as a working surface.
(4) 1s the vapor barrier menbrane of specified thickness?
Is it sealed with tape at |aps and penetrations?
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(5) Are control joints |ayed-out amrequired so the maxi num
area of placement is not exceeded?

(6) Are isolation joints provided at col ums?
d. Forms
(1) Line and Grade
Start with the footings and check for confornance.
(2) Joints

Check the face of forns for tightness to prevent |oss
of grout.

(3) Re-Used For mwork
Check for patching or plugging of all holes. Finish on
the concrete will be no better than the face of the fornms agai nst
whi ch the concrete is placed.

(4) Mterials and Procedures

Check to nake sure that the formnaterials proposed
will produce the specified end product. Al so nmake sure that
form ng nmethod and procedures w il take place.

(5) Stud Spacing

The spaci ng shoul d be uniformand such that no
di scerni bl e deflection of the sheathing will take place.

(6) Wilers

(a) Is spacing of walers staggered so as not to occur all
in the sane panel ?

(b) Are splices in walers staggered so as not to occur all
in the sane panel ?

(c) Is a continuous plate provided across tops of form
panels or is there a waler |ocated close enough to maintain good
alignment at top of forn®?

(7) Tie-Rods and Spaces

(a) Is spacing sufficient to support load and naintain
alignment? Are installed ties the specified type that can be
wi t hdrawn or broken off to | eave no netal closer than the
speci fied mnimum di stance fromthe concrete surface?

(b) Remenber to renove tenporary spacers frominside of
forms as concrete is placed. Tie wire retrievers may be necessary
on spacers beyond reach.

(8) Braces

(a) Has sufficient nunber been provided to maintain
vertical alignment?

(b) See that all braces are at an angle of 45 degrees or
less (interior) with the horizontal at the base of the brace.
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(c) If a series of braces originate fromthe same anchor
point, are the braces tied together vertically half way between
anchor forn?

(9) Shores

Check that they are tied off in four directions at
enough points to prevent bending or novenent. After |eveling the
forms, have the shore wedges been nailed in position?

(10) MNailing

Check that enough nails have been used to hold each
board or panel of the formof sheathing tight against studs or
j oi sts.

(11) Final checks

(a) Have forms been oiled, wetted or seal ed as required?
Check to see that surplus oil has been renoved fromforns and that
there is no oil on steel reinforcenent, contruction joints or
other surfaces where bond is required. Are forns clean prior to
pl aci ng concrete?

(b) Check forms for novenment which may occur during placing
operation. Have neasuring devices or reference |lines been set up?

(c) Are all required chanfer strips and grade strips
accurately aligned and securely fastened and protected?

(d) Have necessary clean—euts been provided for in the
bottom of the forms? Are forms clean of debris?

e. Joints

(1) Are all joints (expansion, contraction, construction)
| ocated as shown on contract drawi ngs or as otherw se approved?
The criteria governing the location of joints not shown on the
contract drawi ngs are beyond the scope of this guide. The
specification linmts the area for slabs on grade and the length
for walls which can be placed continuously w thout joints. Check
these limts against the placenent plan.

(2) Have construction joints at fresh concrete been
prepared as required? Check requirenents for air—water cutting,
wet sand-bl asting, roughening, wetting, etc.

(3) The location of bul kheads for construction joints in
structural nenbers, nuch as col ums, beans or slabs, should be
checked with your supervisor.

(4) Have the insert type contraction joints bean coated
with approved materials to break bond?

(5) Has prefornmed filler been installed and securely
fastened in expansion joint |ocations?

(6) Are expansion joints free fromirregularities or debris
which woul d interfere with free novenent?

(7) Check all joints which are intended to allow for

expansi on or contraction. No reinforcenent or other fixed netal
will be continuous through the joint.
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(8) Are water—stops firmly secured in Correct |ocation,
undamaged and spliced properly?

(9) If contractor has the option of sawi ng contraction
joints after the concrete has set, and intends to exercise this
option, have positive arrangenments been made to have the | ocations
of the joints laid out accurately, and to have approved saw ng
equi prent and qual i fied operating personnel available at the
proper tinme?

(10) Have the horizontal construction joints at fresh
concrete been cleaned and danpened just prior to next placenent?

f. Rei nf or cenment

(1) Is all reinforcenment positioned in accordance with
approved shop draw ngs? Check bar dianeters, bar |engths, |engths
of splices, bar-to-bar spacing and cl earances. Face tie wire ends
away from formns.

(2) watch for specialty itens such as wall intersection
bars, and additional bars around corners and at openings.

(3) Has reinforcenent been cleaned of all |oose, flaky,
rust and scale, dried concrete, oil, grease or other foreign

mat eri al which woul d reduce or prevent bond?

(4) Is reinforcenent tied and supported securely so that
di spl acenent wi Il not occur during concrete placenent?

(5) Are reinforcenent spacers, ties, plastic covered
chairs, and supports as specified or approved?

(6) Precast concrete supports with tie wires will be used
agai nst the ground. Check for the specified clearance.

(7) Dowels will be positioned before concrete placenent and
not “stuck in” or positioned after placenent.

g. Enbedded Itens

(1) Unless otherw se provided or approved, enbedded itens
are to be fixed firmy in correct location before the concrete is
pl aced and are to be enbedded by placing the concrete around them
“Boxing out” to permt subsequent “grouting in” of enbedded itens
will not be permtted unless specifically called for by the
drawi ngs, specifications or special approval.

(2) In case of a conflict in |locations of enbedded itens
with steel reinforcenent, the relocation of enbedded itens or
cutting, bending, addition, displacement or onm ssion of steel
reinforcement will only be permtted with the approval of your
super vi sor.

(3) Are all enbedded itenms in place? Check nechanical and
electrical drawi ngs and approved shop draw ngs for nechanical and
el ectrical equipnent, for requirenents for anchor slots end bolts,
pi pi ng, sleeves, conduits, boxes, reglets, etc. which do not often
appear on architectural and structural draw ngs.

(4) Are enbedded itens protected agai nst damage during or
subsequent to placement of concrete? Exanples: Bolt threads and
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machi ne or polished surface covered; light netal sleeves or boxes
braced internally; open pipes or conduits capped or plugged.

(5) It is often helpful to use a checklist when checking
for enbedded itens. A sleeve placenent drawing is a good idea and
many projects require its preparation to avoid errors.

h. M scel | aneous preparations

(1) Have satisfactory arrangenents been nade to get
concrete into all parts of the placement wthout segregation, |oss
of ingredients, formation of air pockets or cold joints? Check for
vertical drops in excess of permssible limt. Do not permt
runni ng” of concrete by neans of the vibrator. Check for placenent
within the maximumtime allowed after mixing. This tine varies
with anbi ent tenperature.

(a) Is conveying equipnent (i.e. crane, buggies, truck
m xers, punpcrete pipe, etc.) capable of reaching all parts of the
pl acenent ?

(b) Are tenporary formopenings, trames, chutes, conveyors
or other special equipnent provided as necessary and approved?

(c) Are “pockets” vented so that air will not be trapped?
(2) Are sufficient personnel avail able?

(3) Are all necessary tools on hand and in working
condi tions? Check especially: vibrators, including a standby
vibrator and finishing tools.

(4) Have arrangenents been nade, and is all necessary
equi prent on hand and in working order to provide curing and
protection including cold weather protection if needed?

(5) Are safe access and footing provided by neans of
| adders, platforms, wal kways and stagings conforming to Safety and
Heal th Requirenments. EM 385-1-17?

(6) Reviewthe testing plans to be made at the concrete
pl ant and pl acenment area during pl acenent operation.

(7) The rate of placing the concrete will be directly
dependent upon the adequacy of the preparations. If it is evident
that the preparatory work will not insure placenent of each batch
of concrete within the specified tinme after mxing, and at such a
rate as to prevent the formation of cold joints, the placenent
shall not be permtted to start.

(8) Has the contractor made arrangenents to nake cylinders
or beanms to test the strength of the concrete at |east once a day,
and have provisions been made to properly make, handle, and cure
the speci mens? |Is equi pnent and manpower available for slunp tests
and air tests?

3A-06. CONVEYI NG AND PLACI NG

a. Equi prrent
(1) Is equipnent clean and operabl e?
(2) Is punp and hose adequate and of required capacity and

material ?
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(3) Are there the required screeds and strike-offs and is a
10-f oot strai ght—edge avail able to check finish slab tol erances?

b. Qperations

(1) Check requirenents pertaining to placing fresh concrete
on concrete which has set. It may be required that the old surface
be covered by a layer of fresh nortar, or that the old surface
receive a slush coat of neat cenent grout foll owed by specified
t oppi ng.

(2) Is the time between conpletion of mxing and pl acenent
in final position in the formwithin the tine allowed by the
specifications? Is the concrete tenperature at placenent within
the specified limts?

(3) Check nethod of placenment during handling of concrete
to prevent segregation. Check height concrete is allowed to drop
freely, and nethod used to guide concrete into place.

(4) 1s concrete placed rapidly enough to avoid formation of
cold joints?

(5) Chutes, except for truck—nixer equipnent, are not
permtted for use in conveying concrete.

(6) Are layers of concrete naintained approxinately
hori zontal and not exceedi ng specified thickness?

(7) Are formties and supports checked frequently and
adj usted as necessary to prevent or correct novenent of the forn?

(8) Is rate of placenent within safe linmts, such that
forms wll not be over—stressed by too-rapid rise of fluid
concrete?

(9) Is each layer of concrete vibrated until fully
consol i dat ed?

(a) Insert vibrators vertically, through the full depth of
each layer, at unifornmly spaced points so circles of visible
influence of the vibrators overlap.

(b) Do not allow vibration to be overdone to the extent of
pronoting segregation, and renenber that vibrators are not to be
used to transport concrete in the forns.

(10) The use of formvibrators is prohibited by sone
specifications and pernmitted by others, subject to specific
approval . Do not allow their use except as approved.

(11) Check use of hand conpaction tools insofar as prac-
ticable to assist in obtaining snmooth, dense surfaces. Use hand
conpaction or vibrating screeds to consolidate thin slabs. Unless
hi gh slunp concrete is specifically designed and approved, such as
for thin, reinforcenent walls, all concrete nust be consoli dated
by hand conpaction tools or vibrator.

(12) Do not all ow excessive working of the concrete

surface in conpleting a lift. Allow only enough to conpletely
enbed the coarse aggregate.
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(13) Wen punp delivery is used, concrete six nust be
desi gned accordingly.

3A-07. REMOVAL OF FORMB

a. I nspection Practice

(1) Is care being taken to assure that concrete is
sufficiently hard and strong before renoval of forns? Check
specifications for mnimumtinme and strength teat requirenents.

(2) Check to see that forms used for curing are left in
place until expiration of required curing period. Forns shall be
mai ntai ned “snug” agai nst concrete surfaces at all tines while
using as curing neans.

(3) For best patching results, forns should be renoved as
soon as practical and patching should i medi ately be acconplished
so that patches cure with parent concrete. Specifications usually
limt the time for fin renoval and patching to first 24 hours
after formrenoval.

(4) Check to determne that formrenoval operation does not
injure the concrete.

(5) Are you certain that all wood forns are being renoved,
especially in hidden places?

b. Met hod of Renoval

(1) Is spelling of concrete being avoided during the form
renoval operation? Use nethods which will avoid spelling, chipping
and gougi ng.

(2) Formrenoval can be extrenely hazardous. See that this
operation is performed in a safe nanner.

3A-08. FIN SH NG

a. Fornmed Surfaces

(1) Check the type of finish required.

(2) Has the contractor constructed and recei ved approval of
sanpl e panels to show the surface finishes required? Note that the
pl aci ng of concrete represented by each sanple is not to proceed
until sanpl e panel has been approved.

(3) Repairing of defective areas and renoval of fins, form
marks and holes are required to be done i mediately upon renoval
of forms.

(4) Check the cleaning of areas to be patched. Have
honeyconb and rock pockets been cut back to solid material ? Has
| oose naterial been renoved?

(5) Check the requirenents for the treatnent of areas
containing defective concrete.

(6) Check for conplete curing of patched areas.

(7) Check surface for specified snoothness tol erances.
Requi re rough areas and high spots to be ground snoot h.
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b. Unf ormed Surf aces
(1) Check the type of finish required.

(2) The working of the concrete surface should be the
m nimumthat is necessary to produce nortar which is just
sufficient for finishing.

(3) Insure that the screed runs are set to grade.

(4) Check to see that floating is started as soon as the
screeded surface has stiffened sufficiently to pernit floating
wi t hout drawi ng excessive nortar to the surface. (There should be
no free water on the surface at the start of floating. Dusting
with cenent or other material to dry the surface or to enrich the
nmortar will not be permitted.)

(5) Troweling, if required, should be done as soon as the
floated surface has hardened sufficiently to prevent draw ng nore
nortar to the surface, but while the surface is still workable.

(6) Check to see that narks left on the surface by edging
tools are erased by floating, troweling or other nmeans to produce
a finish matching that of the adjacent surface.

(7) Insure that the screed run supports are renoved to
proper depth, if they are netal, and in their entirety, if wood is
used.

(8) Make sure the screed run voids are filled with good
concrete and conpact ed.

(9) Straight-edge the plastic concrete after filling screed
runs, just prior to initial floating.

(10) Check the surface for required snoothness tol erance.

C. Smooth Finish for Forned Surfaces

(1) Check the contract specifications for areas requiring a
snmoot h finish.

(2) Make certain that cement grouting operation is not
del ayed, thus allowing the grout to age with the concrete.

(3) Has the contractor planned his operations whereby he
can conpletely finish areas to natural breaks in the finished
surface each day?

(4) Has the proper mxture of cenents (regular and white)
been used in the grout mxture to blend with color of the finished
sur face?

(5) Is grout being applied so as to fill all pits, voids,
and surface holes solidly?

(6) Is the excess grout being scraped off at the proper
time with a trowel and is the flush surface then cleaned to renove
any visible grout filn?

(7) 1s curing being planned so as not to allow grout to
become dry during the setting period?
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(8) Has any |l oose dry grout been left on the surface? Al
surface grout nust be renoved with the trowel edge in the scraping
operati on.

d. Rubbed Fi ni sh

(1) Check for exterior exposed-to—view areas requiring
rubbed finish. This nmay be specified as an architectural finish.

(2) Rubbed finish is perforned after the surface has
received a snooth finish. Rubbed finish is rubbed with carborundum
stones and water.

(3) Check to see that no nortar or grout is being used
during rubbing, and that all grout which has worked | oose during
rubbing is renoved.

(4) Check to see that the rubbing operation renoves all
formmarks and sinilar blem shes.

e. Monnolithic Finish for Unformed Surfaces

(1) The ordinary finish for floors and roof slabs is the
nmonol i thic finish.

(2) Make sure that all coarse aggregate has been forced
away fromthe surface before screeding and strai ght —edgi ng begi ns.

(3) The tineliness of the floating and of the troweling is
inportant. Make sure the surface is floated as soon as it wll
bear the weight of a man without deep inprint, and that it is
trowel ed as soon as the noisture which was worked up fromthe
floating operation has disappeared. Do not allow the addition of
water or of dry cenent.

(4) Check to see that the surface is steel +troweled to a
snmoot h, even inpervious finish, free fromtrowel marks.

(5) Check the requirenent for the nunmber of steel-
trowel i ngs.

(6) The specifications may require a separate concrete
wearing course such as for industrial use, with the rough slab
term nated bel ow finish grade. Check for the specification
requirenents for the wearing course design nix, placenent and
fi ni shing.

(7) Do not permt use of trowels cleaned in formoil,
silicone, or sinilar bond-breaking materials unless such naterials
have been renoved fromtrowel.

(8) Trowel-in abrasive aggregate at required |ocations for
the non-slip finish.

3A-09. CURING PROTECTION. AND FI NI SH NG OF JO NTS

a. Cener al

(1) Check the details of perm ssible nmethods and the nunber
of days required for curing. Curing is the treatnment given the
concrete to insure that adequate noisture is available for
hydration of the cenent, with consequent gain in the strength and
durability of the concrete.
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(2) Protection is the treatnent given the concrete to
insure that neither its appearance nor its strength is inpaired by
running water, premature or excessive |oading, blows,freezing,
excessi ve heat, excessive tenperature differentials within the
concrete, etc.

b. CQuring

(1) Is the approved curing nedi um being properly applied
imedi ately after placing and/or finishing?

(2) Prevent use of menbrane conpound on concrete that is to
receive paint, tile, roofing, hardner, etc, unless the curing
conpound is approved for this use. (See specs)

(3) Where noist curing is being used, is it continuous-not
intermttent?

(4) Are wood forns which are left in place kept wet for the
duration of the curing period?

(5) When water proof paper or other approved covering is
used, are |laps and edges sealed? |Is paper in full contact with
surfaces being cured?

(6) Check when curing conpound is used for adequate m xing
and uni f orm cover age.

(7) 1s the sprayed nenbrane:

(a) Continuous for full coverage and without
discontinuities which will permt |oss of noisture?

(b) Reapplied if subjected to heavy rainfall within 3 hours
after application, or when damaged by subsequent construction
operations at any tine during the curing period?

(c) Protected, to avoid damage from pedestrian and
vehicular traffic or any other cause which would disrupt the
continuity of the menbrane?

(d) Do not allow surfaces to dry. If concrete is surface
dry, require noistener with fine spray of water before spraying
w th nenbrane.

(a) Are joints to receive seal ant plugged to prevent
coating with menbrane curing conpound?

C. Finishing of Joints

(1) Qbserve joints for proper dinensions.

(2) Make sure that the joints are clean and dry prior to
seal i ng.

(3) Inspect the sealing of the joints. See that the joint
is conpletely filled with sealer to finish flush with the surface
and that all unsightly applications are corrected.

d. Protection

(1) Are precautions taken to protect surfaces from

rain,snow or flowing water until they have set sufficiently to
resi st damage?
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(2) Determine requirenents governing the time to renove
forms and supports, and obtain instructions fromyour supervisor
as to special conditions which may govern, such as strength of
control speci mens, special approval for earlier renoval, or
special requirenents for deferring renoval .

(3) Is adequate covering provided to protect concrete from
damage by other construction activities? (Special attention nust
be given to corners, edges and projections which are not only
especi al |y susceptible to danage but are also nost difficult to
repair satisfactorily)

(4) 1s loading controlled so that new concrete is not
stressed beyond its strength? Exanpl es: Backfilling agai nst new
wal | s; storage of materials on new floors.

(5) Check for coverings and heating equiprent in cold
weat her as necessary to naintain tenperatures. Tenporary
conbusti bl e coverings, including tarps, nust be secured clear of
heating equi pnent. Use of |ow density fibre board, insulation with
conbusti bl e covers or vapor barriers nmust be prohibited. Heater
fuel storage and arrangenents for refueling should be carefully
checked.

(6) Are min-max thernoneters used to determ ne actual
tenperatures and to assure that tenperatures for concrete
protection are within required range?

(7) Check the renoval of protection. Do not permt concrete
to be subjected to sudden extreme change in tenperature. A 25
degree F. differential in tenperature between the concrete and the
surrounding air is considered as the maxi mum

3A-10. LI GHTWEI GHT CONCRETES

a. Cener al

(1) Design mx required. Check aggregate manufacturers
requirenents in the approved submittal infornation.

(2) Check the special tests required for unit weights fresh
and dry, for density control.

(3) Check for special mixing cycle and placing
requi renents.

b. Li ght wei ght Structural

(1) Mostly the sane procedures apply as for normal wei ght
concrete.

(2) The aggregate manufacturer*s qualified representative
may be required at the worksite to assist in adjusting procedures
to obtain the specified product.

(3) Check for the required control tests.

C. Li ght wei ght Roof Fill

(1) This is used only over structural concrete decks. Check
Chapter 3B for lightweight cast-in-place roof deck systens.
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(2) Check for light steel trowel finish and curing as for
nor mal wei ght concrete.

d. Li ghtwei ght Insulating Portland Cenent Fill

(1) Check for required thickness and density to produce
specified thermal “U val ue.

(2) Is edge vented at perineter of slabs?

(3) Are ventilating expansion joints provided at specified
interval s? At edges and junctions with vertical surfaces and
penetrations?

(4) Check required curing; nenbrane curing conpound is
prohi bi ted.

(5) Check air-dry density test specinmens for |oss of weight
sufficient to begin roofing.

e. Li ghtwei ght Insulating Asphaltic Fill

(1) Workmen and supervisor trained and experienced in this
material are required.

(2) Check the manufacturer*s witten instructions and see
that all procedures are conplied with.

(3) Check for prinmed structural concrete deck and prinme
coat of asphalt at cold joints before continuing hot mx [ay down.

(4) Check for “U value density and required conpaction to
mai ntain that density. Make required density tests.

(5) check for required vented nailers.
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CHAPTER 4
MASONRY
4-01. GENERAL

Thi s chapter covers brick, concrete masonry units, splitface
bl ock, tile, stone, and other nasonry construction

4-02. SAWPLES

Have sanples of all naterials and certificates of conpliance
been submitted?

a. Check progress schedule for dates naterials are needed

b. Is contractor submtting sanples early enough to avoid
delay in construction?

c. Are the reference specifications available to you?

4-03. SAMPLE PANELS

a. Have sanpl e panels been erected?

b. Are they located so as to be close enough to structure to
provi de ready access for conparison purposes? Do not permt
sanpl e panels to be incorporated in the structure. Only approved
materials will be used in sanple panels

c. Have precautions been taken to prevent damage to sanple
panel s?

d. Masonry construction shall not begin until the sanple
panel for the work has been approved. It is a good idea to record
this approval, making note of mnor deficiencies and other
comments for clear understanding. Al enbedded itens, a contro
joint and other features will be included in the panel

e. Check nasonry agai nst sanpl e panel. The
mat eri al s, wor kmanshi p and fini shed appearance nust be the sane

f. Each sanple panel will be cleaned to denonstrate
ef fecti veness of the cleaning solution proposed for the work

4-04. TESTS

The following listed tests will be required in nost
contracts; other tests may be specified in sone contracts. (For
all tests, the QA Rep*s responsibility is the same - to ascertain
that the tests have been performed and that results are
satisfactory before allow ng the use or installation of
materials.)

a. Concrete Masonry Units (CMJ)

(1) Drying —Shrinkage Test

(a) Specifications limt shrinkage of units

(b) The design of control joint reinforcing was based on
the specified limt of shrinkage
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(c) This test deternmines if the shrinkage of units to he
used is within the specified linmts.

(d) Test Results nust he submitted for approval by
specified tine.

(2) Ar —Dry Condition Test

(a) CWJ passing this test have a proper noisture content
and will not shrink excessively fromloss of noisture to the air.

(b) The QA Rep will require that the specified nunber of
representative sanples are delivered to the | aboratory from each
lot. (One day*s delivery is considered a "lot" for average job.)

(c) Sanples nust be sealed in |ab-furnished, air—tight
containers if testing lab is not in the imrediate vicinity of —+the
job site.

b. Tests for Mrtar

(1) Contractor is required to have nortar proportions
established and tested by an approved | aboratory for each type
nortar specified.

(2) Acertified copy of the |ab-established proportions and
test results nust he submtted for approval before masonry can be
erected.

(3) Check for approved m x proportions and check batching
accordingly. (For additional checklist on batching of nortar, see
“Erection”.)

(4) No change in proportioning or source of materials will
be all owed w thout additional tests and approval.

4-05. NMNATERIALS

a. Ceneral

(1) Do naterials on site natch the approved sanples for:

(a) Color or range of colors?

(b) Texture?

(c) Gade? (SN grade brick always used bel ow grade)

(d) See that steel door and w ndow franes are on the site
before nmasonry is erected, since they nust be anchored in the
masonry.

(2) Are sizes and defects within pernissible tolerances?

(a) Obtain copies of referenced Federal, ASTM or other
materials specification; tol erances are spelled out.

(b) Use these tolerances as basis for accepting or
rejecting units.

(c) Typical defects to look for are: chips, cracks, checks,
crazing, crawing, pop outs, and warped or misshapen units.
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(3) Are storage facilities adequate?
(a) Are units stored off ground and conpletely covered?

(b) Are Coverings waterproof; such as tarps, polyethylene
sheeting or other waterproof material ?

(c) Are coverings secured in place? Are coverings being
re—secured at end of each day and whenever rain or snow threatens?

b. Anchors. Ties and Joint Reinforcenent

(1) Do naterials on site match the approved sanpl es?

(2) I's non-ferrous netal required or nust the steel he
gal vani zed?

(3) On wall and partition intersection ties, check both
specifications and plans for specific details as to type, size,
shape and naterial .

(4) Check for om ssion of anchorage, especially at doors,
wi ndows, and other wall openings.

5) The bent ends of anchors nust be set into nmasonry cells
filled full with nortar.

(6) Cavity-wall Ties

(a) Wth hollow masonry in either wthe, i.e., in either or
both the face and backup nasonry, rectangular wire ties are
required. (A wythe is defined as a vertical tier or |ayer of
brickwork or nasonry.)

(b) I's length such that end anchorage occurs in specified
face-shell-nortar beds?

(c) Are ties crinped for noisture drip at center of cavity
space (after insulation) so no noisture will pass?

(d) Is the 1/16 inch wire either zinc-coated or copperclad
steel ?

(7) Joint Reinforcenent

(a) Is wire zinc coated and do the different coating
wei ghts conply with specifications?

(b) Are cross-wires spaced as specified for smooth and for
def ormed | ongi tudi nal wre?

(c) I's specified gauge wire being used?

(d) I's configuration acceptable with nunber of | ongitudinal
wires, with box ties?

c. Brick
(1) Has certificate of conpliance been received?

(2) Do color range and texture nmatch approved sanpl es?
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(3) Have broken, cracked, chipped, warped, spalled,
oversi zed and undersi zed units been rejected?

ot ai n copy of ASTM C26, C 216 or other referenced specification
and base acceptance or rejection on tol erances contained therein.
Is the efflorescence test required?

d. Portland Cenent. Masonry Cenent and Line

(1) Check shipnent containers to be sure naterials received
are as specified and tested.

(2) If containers are broken or damaged, reject cenents or
i me.

(3) Pay particular attention to sack or bag type containers
for evidence of danpening, hardening or setting up cenent or |ine.

Cenment or linme that has becone lunpy or sem hardened nust he
rej ected.

(4) Any other evidence that material does not neet
specifications is cause for investigation and possible rejection.

e. Concrete Brick, Split Block and Concrete Masonry Units
(o)

(1) Have Certification of conpliance or certified
Laboratory Test Reports been received?

(2) Have units passed the required tests for drying
shrinkage and Air Dry Condition? Air—Bry Condition tests are nmade
on units selected fromthe worksite stockpile.

(3) Are all units to be used in any one structure of the
sanme appearance (especially texture)? Have all units been cured by
the sane process?

(4) Have sizes of units been spot-checked? No overall
di mension (width, height or length) shall differ nore than the
devi ation allowed fromthe specified standard di mensi ons.
(Standard di nensions of units are the manufacturers* designated
di mensi ons.

(5) Do specifications state |location where bullnose units
are required? (Present guide specifications state |ocations.)

f. Coping Tile

(1) Do tiles overhang parapet on both sides to provide for
drip?

(2) Are drip grooves provided?
(3) Are flashings installed, as detailed, under copings?

g. Fireclay and Refractory Brick

(1) Shoul d be conpact, of honbgeneous structure free from
checks, cracks, voids or soft centers.

(2) Do the units carry the required rating or is there a
testing agency and statenent of results of test required?



EP 415-1- 261
1 Aug 92

(3) The sizes and all owabl e tol erances for firebrick for
these special brick shall be in accordance with applicable ASTM as
foll ows:

(a) Dinension 4 inches and over shall not vary nore than +
2% fromthat specified.

(b) Dinensions under 4 inches shall not vary nore than 3%
fromthat specified.

(c) The standard shown in the ASTM shall be for Low Duty
Refractory Brick.

h. Flue Linings
(1) Is size of flue lining as specified or shown?

(2) Does thinble size match size of boiler breeching or
snmoke pi pe?

(3) I's the hard-burned fire clay or shale free from
bl i sters and war pi ng?
i. lnsulation
(1) Either loose—ill or board type insulation is
specified; loose-fill in CMJ cells or board inside the cavity.
(2) Loose-fill type nust be treated for water repellency.

(3) Board type nust be closed cell plastic treated for fire
resi stance.

(4) Limt board insulation installed to allow a 1-inch air
space in cavity walls.

j. Mortar Materials

(1) Be certain that materials delivered to site are as
specified, tested and approved. Check that only one brand of one
type of cenment and aggregate fromonly one source is used. Do not
al | ow carel ess nmixing procedures including variations in nortar
proportions. Variation fromabove tend to produce variations in
color of nortar when dry. These variations in color are nore
noticeable in glazed structural facing unit wainscots.

(2) Type N masonry will be used for all non-reinforced
masonry unl ess otherw se specified. Pointing nortar has smaller
size aggregate and a waterproofing additive. Check your
specifications for usage.

k. Precast Concrete Trim

(1) Has certificate of conpliance been received and does
unit pass absorption test?

(2) Have sills been cast with washes and drip grooves?
(3) Are lintel units |labeled to show top of each unit?

(4) Is there a joint in sill at every nullion?
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(5) I nspect for crazing; pour water over precast trim if
present, crazing will be apparent. Evidence of excessive crazing
is cause for rejection. Dusting, spalling and/or use of surface
coatings is also cause for rejection.

(6) Have units weighing over 80 Ibs. been provided with
bui lt—+n | oops of gal vani zed wire?

|. Pre—faced Concrete Masonry Units

(Usual Iy a contractor*s option for glazed structural clay
facing—tile—units for base.)

(1) Have certificates and all required current test results
been furnished for units?

(2) Check units for bond between facing and concrete
masonry units. Facing nmust turn over edges and ends for 3/8-inch
in 1/18—nch thickness.

(3) Check unit for chips, cracks, crazes, blisters,
crawl ing, holes and other inperfections detracting from
appear ance.

(4) Check dinension, tolerances and requirenents.

m Reinforcing Bars

(1) Are shape, spacing and size of bars as detail ed?

(2) Are bars free fromscaly rust, oil, grease and grout
spl ashes?

(3) Are splices the same length as specified in “Concrete
for Building Construction?”

n. Stonework

(1) Do specifications require shop drawi ngs for stonework?

(2) If shop drawings are not required, it is particularly
inportant that a sanple panel be erected and approved by all
concerned before starting stonework.

(3) Reject stone with stains, cracks, chips or seans.

(4) Check all work agai nst shop drawi ngs and/or sanple
panel s.

(5) Check anchors, clanps and dowels for specified type of
materials, size, shape spacing and proper installation.

0. Structural day Facing Units

(1) Are the units of the proper finish, texture and col or
range?

(2) Are bodies of units free fromcracks or strength-
i npai ring defects?

(3) Are finished faces covered with ceranmic gl aze of

uni formaquality, free fromdefects which would detract from
appear ance WHEN VI ENED FROM A DI STANCE OF FI VE (5) FEET?

4-6
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(4) Obtain copy of ASTM C 126 or other referenced specifi-
cation and base acceptance or rejection on tol erances contai ned
therein.

(5) Have units been checked for non-staining properties?
4-06. ERECTION
a. Protection

(1) I's anbi ent (surrounding) tenperature at or above the
m ni mum t enper at ure speci fi ed?

(a) For tenperature bel ow the m ni mum tenperature
speci fied, contractor shall submt for approval a witten proposal
of nethods of protecting masonry agai nst cold weat her.

(b) Frozen materials shall not be installed or built upon.

(c) Work beconing frozen after installation shall be
renoved and repl aced.

(d) Keep in nmind that nortar nust be kept continuously
above freezing for at least 48 hours after units are laid, never
I ess than 40 hours. A copy of the IMAW ( International Masonry
Industry All-Wather Council) publications on Cold Wat her Masonry
construction should be avail abl e.

(2) \Waterproof covering are required for top of unfinished
wal I s, including the cavity spaces. Water entry through the top of
unfinished walls contribute to effloresence stain on the face of
finish wall surfaces.

(a) Use waterproof building paper, canvas, polyethylene
sheeting and sinilar nmaterials; not |oose planks.

(b) Tie or weight in place; not just draped.
(c) Are coverings provided at the end of each work day?

(d) Are coverings provided whenever inclenent weather
occurs?

(e) Protect tops of conplete walls fromentrance of water,
frost and snow until roof is in place and tight.

(3) Backfill adjacent to nasonry walls

(a) I's parging required and applied to exterior concrete
masonry wal | s bel ow grade for basenment spaces at |east 3 days
bef ore backfilling against it?

(b) Carry backfill up evenly in specified lift thickness on
both sides of walls.

(c) For masonry walls in basenents and crawl spaces, it is
best to wait until floor slab or framing is in place before
pl aci ng exterior backfill. Tenporary bracing may be required.

b. Erection Procedures

(1) Check masonry dinmensions agai nst existing foundations
and structural fram ng.
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(a) The two nust coincide.

(b) Bring any discrepancies to the attention of your
supervi sor inmmediately.

(c) Has tie—n to reinforced concrete structural frane been
provi ded for?

(2) Check vertical coursing against dinensional wall
hei ghts. Wuld a minor change in joint wdth elininate a
fractional course?

(3) Check horizontal |ayout by either a dry—un or by tape.
(a) I's layout accurate to avoid fractional |ength units?

(b) Are openings located so units are of sane |ength
agai nst both janbs? (Cccasionally, openings can be slightly
adj usted.)

(c) Check for conflicts between openings and partitions or
equi prent | ocati ons.

(d) Check that mnor adjustments are nade in w dth of head
joints to keep bond pl unb.

(4) Check control joints for type and | ocati on.

(a) Wen control joints in concrete nasonry units, concrete
brick and split—block are spaced nore than 30 feet apart for
exterior walls and nore than 38 feet apart for interior walls,
notify your supervisor. This is the maxi mumpernmtted with joint
rei nforcenent in each masonry course.

(b) Control joints should be |ocated at janbs of openings
rather than a couple of feet away from opening.

(c) Wth control joint at janmb, is bond barrier provided
under lintel bed joint? Is bond barrier made of 16—eunce sheet
copper ?

(d) Joint reinforcenent does not pass through control
joints.

(e) A good idea for control joint alignment is to carry a
3/8-inch wood strip at that head joint during erection.

(f) Check drawings for control joints that pass through
bond beans. Usually every third control joint cuts the bond beam
the others are dummy joints.

(5) I's contractor erecting | eads at corners and janbs?
(a) I's contractor using a story-pole to establish coursing
in |eads?

(b) Do not allow conpl ete dependence on string |lines bet-
ween the | eads. Use story pole to check coursing between the
| eads.

(c) Are nasons using |levels to check plunbness and face
al i gnnent ?
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(6) I's cutting of CMJ and tile being done by power nasonry
saw? Are CMJ being wet cut? If so, they nust be surface dry when
used in the wall.

(7) Are all joints in simlar walls being finished with
sanme size tools?

(8) Are nasons waiting for initial set of nortar before
tooling joints? (At the end of each work day, either the nason
must stop laying masonry prior to quitting time to allow nortar to
take initial set before tooling, or a mason nust be kept on
overtime to performthe tooling after the initial set has taken
place.) A good rule to followon the job is that nortar be "thunb-
print" hard when tooling is done.

(9) If units are noved after nortar takes initial set,
renove and replace them using fresh nortar.

(10) Has excess nortar been renoved fromfaces of units and
joints before setting up?

(11) Are flashings installed in base courses, Under sills
and copi ngs and over lintels and bond beanms? See sheet netal
chapter for guidance on flashing.

(12) Is joint reinforcing called for? Continuously around
bui I di ng? Under sills? Over lintels?

(13) Are bond beans called for? At floor |levels? Under sill?
At or above lintel level? At top of wall? At internediate
| ocations?

(14) Does brick pattern call for header courses? Full or
dumy?

(15) Cavity or conposite construction nay be laid up
together so that the inner and outer wthes level off at all bed
joints where ties or joint reinforcing occur.

(16) Are steel strap anchors installed across chase walls as
stiffeners at wall nounted fixtures, two above and two bel ow each
fixture?

(17) Are Weep hol es required wherever thru—wall flashing is
used, such as at base of cavity walls, over lintels, over bond
beans?

(18) Door and W ndow Franes

(a) Are the specified nunbers of anchors provided for each
j anb?

(b) Have hollow door franes been filled solid with nortar?

(c) I's hollow masonry at janbs filled with nortar for em
bednent of anchors?

(d) Check dinensions of approved sash and sills. WII they
fit in the nmasonry opening?
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(19) Enbedded Itens

(a) Check nmechanical and electrical draw ngs for equipnent,
pi ping, wiring and conduit |ocations. Shop drawings with the
location of sleeves is very useful.

(b) Sleeves and equiprment will be built in as masonry is
erected, not cut in afterwards.

(c) Al cutting and fitting of masonry around equi pnent
pipe lines, etc. shall be done by masons.

(d) Set flush type electric boxes so that bottom of boxes
are at bed joints. This may nean a slight adjustment to given
hei ght for sone boxes.

(20) Calked or Sealed Joints

(a) Are control joints being raked out uniformy and to the
proper depth? Rake out 3/4-inch on exterior and 1/4 or 1/2-inch
(square end CMJ) on interior.

(b) Check requirenments for brick expansion joints.

(c) Are wash-surface joints in precast sills being raked
out ?

(d) I's cal king being acconplished around franed openi ngs as
required?

(e) Usually interior CMJ control joints are raked out but
not cal ked. Use No. 1 cal king conpound where required. Use No. 1
or No. 2 sealant on exterior.

(21) Toothing is allowed only with contracting officer
approval .

(22) Inconplete walls, not capable of self-support, will be
tenporarily braced agai nst w nd pressure.

(23) Check masonry abutting steel and other rigid
construction. provision for expansion and contraction nust be
detail ed.

c. Batching and Use of Mrtar

(1) I's nortar accurately proportioned?

(a) Check for use of approved | aboratory established pro-
portions. Type N nortar is usually required.

(b) Contractor must provide an accurate vol ume neasuring
devi ce, such as a box of one cubic foot vol une.

(c) Check proportioning at |east once a week and whenever
nortar tenders are changed.

(2) Mechanical mxers should be used on all but snallest
j obs.

(3) Special mx and naterials are required for pointing
nortar and firebrick.

(4) I's nortar being used up within specified time limts?

4-10
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(a) Tinelimt is 2 1/2 hours.

(b) Stiffened nortar can be retenpered within that tine
limt but nortar beginning to set nmust be discarded.

d. Brick

(1) Has clay or shale brick been tested for rate of
absor ption?

(a) Test will be perfornmed by approved | aboratory.
(b) Brick will be wetted as indicated by test results.

(c) At time of laying, brick will be danp but with no
visible water filmon exterior surfaces.

(2) I's brick being shoved into place?

(a) Joints should be filled solidly when and as the brick
is laid.

(b) Either the "end buttering" or "pick and dip" nethod is
accept abl e.

(c) Unfilled head joints is a repetitive deficiency and if
not corrected results in leaky walls. "Slushing" to fill head
joints, after brick is laid, is not acceptable.

(d) Check to assure that nortar bond is not broken between
newy laid units and their nortar joints.

(3) I's space between brick facing and backup masonry, in
solid walls, conpletely filled with nortar?

(4) Are structural header courses or netal ties installed
bet ween face and backup masonry?

(a) Are side joints filled with nortar for entire length of
header brick?

(b) Are netal ties of specified material, shape, size and
at proper spacing?

(5) Are all exposed joints of uniformw dth? A tolerance is
given in the specifications?

e. Concrete Masonry Units (CMJ)

(1) Are starting courses and other specified courses full-
bedded in nortar under both face-shells and webs?

(2) Are all other courses, face-shell bedded only?

(3) Are all units laid up with a full head joint for face-
shel | thickness?

(4) Are units checked just prior to installation for chips,
cracks, and defective units?

(5) Are joints of uniformw dth and fini shed appearance?

(6) Are all cuts being nmade by wet masonry saw?

4-11
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(7) Are sizes of units such that difference between
vertical faces does not exceed 1/8 inch? (This applies to
exposed-to-vi ew and painted masonry in habitable rooms and
spaces. )

(8) Is felt paper provided on three sides of nortar key in
control joints?

(9) Are the special control joint and netal —sash janb CMJ
available in both full and half sizes?

(10) Are bond beans constructed entirely of special "U'-
shaped bond beam bl ock? If 10 inch concrete nasonry walls are
speci fied, check to see if 10 inch bond beam bl ock is available in
your area. If not, notify your supervisor.

(11) |Is reinforcing continuous, including bent corner bars,
for full length of bond bean?

(12) Is vertical cell reinforcing in place and the cells
filled full with concrete?

(13) Are all lintels of depth specified and w th nmi ni mrum of
8-inch bearing? Bearing shall be greater for openings over 8 feet.
See your details on the drawi ngs.

(14) Are intersecting partition anchors being installed as
exterior walls are erected?

(15) Are ties provided in nasonry furring for securing
facing units?

(16) Has interior face of exterior walls been danpproof ed?
Check prior to installing furring for plaster or gypsum board.

(17) Are cuts for electric boxes and panels and other built-
in itens being made by masonry saws and sized so plate or frane
will conpletely cover then?

(18) Is there a specification that electrical conduit be
conceal ed in 4-inch, exposed, block partitions?

(a) It is all but inpossible to construct proper appearing
masonry under these conditions.

(b) Bring imediately to the attention of your supervisor.

f. Structural day Facing Units

(1) Facing tile shall be layed with full bed and head
joints.

(2) Layout will be planned to avoid using pieces shorter
than 4-inches.

(3) Base units only may be 2-face; other courses two unit
construction in walls with facing unit finish both sides.

(4) dazed Tile Wainscots —Use the nunber of full courses
that will cone nearest to specified height. If nore than 2" bel ow
speci fied height, add another full course.
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(5) Joints in glazed tile shall be not less then 3/16 inch
nor nore than 1/4 inch in wdth.

(6) Joints in showers and kitchens shall be raked back and
filled with pointing nortar.

(7) Faces of tile will be cleaned with danp rag as work
progr esses.

g. Cavity Wall Construction

(1) I's cavity drainage provided by a step in the foundation
wal | so that exterior wythe is below finish floor elevations, a
nortar wash fill at base of cavity with weep holes, or by neans of
flashing?

(2) O are thru-\vall flashing and weep-hol es provided at
base of wall and also over lintels, bond and spandrel beans?

(a) Are Weep-holes at specified spacing?
(b) Are flashings continuous with water—tight joint?
(3) Are cavities being kept clean?

a I's wood strip set across ties to catch nortar
dr oppi ngs?

(b) I's excess nortar, squeezed out of joints, cut off flush
on cavity faces?

(4) Are box type wire ties, mninumwi dth 4 inches, being
used? These ties may be an integral part of joint reinforcing
wire, if required. If installed separately, do not place both in
sane bed joints.

(a) I's length of box ties proper to provide anchorage in
face—shel |l nortar beds?

(b) Are box tie drips located within the air space of
cavity?

(c) I's spacing of ties as specified?

(d) Have additional rows of ties been installed at janbs of
openi ngs, at either side of control joints, and at corners?

(a) Are solid nmasonry returns at janbs of opening detailed
rather than extra ties?

h. Conposite Wall Construction

(1) The collar joint between wthes shall be conpletely
filled with nortar or grout.

(2) I's anchorage provi ded between wythes, either with ties
or continuous type joint reinforcenent?

i. Chimmeys and Firepl aces

(1) I's flue—+ining being carried up integral with nasonry?
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(2) I's space between nasonry and flue lining filled solid
with nortar? If there is nore than one flue in the chimey, have
masonry wythes (partitions) been installed between flues?

(3) I's thinble sized and located to neet approved snoke
pi pe?

(4) Is fireplace throat and snoke chanber free of
obstructions?

(5) Are danper, lintel angle and ash cl eanout installed?

(6) Are required nunber of metal ties installed for bonding
face and fire brick?

j. Anchors, Ties and Joint Reinforcenent

(1) Anchors and ties will be installed as the work
progresses

(2) For the flexible ties between structural steel colums
and nmasonry walls —Is clearance space al so provi ded between
colum and masonry to allow for differential novenent?

(3) Cells of GMJwill be filled with nortar where anchors
and ties occur.

(4) Is joint reinforcing installed with nortar above and
bel ow i t?

(5) Are sections of joint reinforcing | apped the specified
anount? Required lap is greater for smooth wire than for deforned
wre.

(6) Check for the required use of preforned joint rein-
forcing around corners and at intersecting walls. The specified
ties are required in addition to joint reinforcing when masonry
bond is not provided.

k. Cdeaning of Masonry

(1) Alittle care during the laying of masonry, including
renoving nortar droppings, careful tooling of joints and daily dry
brushing, will keep the cleaning operations to a nini mum

(2) Acleaning solution is specified for brick, however,
the selection of detergent shall be verified by checking the
sanpl e panel for discoloration or stain before proceeding.
(Renenber that the sanple panel was cleaned after erection.)

(3) Make cl eaning operation one of |ast phases of job. Do
not start before nortar is thoroughly set and cured.

(4) Renove large particles of nortar with putty before
washi ng.

(5) Stain or discoloration renmaining on brick after
cl eaning shall be renoved with a 6 percent solution of nuriatic
acid applied with stiff fiber brushes. Wen acid is used goggl es,
gl oves and ot her personnel protective equi pnent nust be provided
and used. Scaffold and boat swai n*s chair ropes nust be carefully
prot ect ed.
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(a) Soak area to be cleaned with plenty of water before
appl yi ng aci d.

(b)  The brickwork bel ow the area being cl eaned shoul d be
kept thoroughly soaked with water.

(c) Cdean only 10 to 20 square feet at a tinme for each man.
(d) Scrub the brick, not the nortar joints.

(e) Wash the wall thoroughly with plenty of water ime-
diately after scrubbing with acid.

(6) Concrete Masonry Units

(a) Renobve excess nortar fromjoints and faces of units.
(b) Brush all dust and foreign natter fromfaces of walls.
(c) Never use the acid wash on concrete masonry.

(d) If tooling has not produced uniformjoints, it nay be
necessary to rub themw th carborundum stones.

(e) Re-point joints as necessary for watertightness and
appear ance.

(7) dazed Structural Tile and Prefaced Masonry

(a) Masons shoul d renove nortar snears fromface of tile
with clean danp rags, imediately after |aying.

(b)  Upon conpletion of walls, wash all surfaces of tile
with soap powder and clean water, using stiff fiber brushes.

(c) Renove hard lunps of nortar with wooden paddl es.

(d) Metal cleaning tools, netal brushes and acid sol ution
shoul d not be used.

(e) Re-point joints as necessary for watertightness and
appear ance.

4-07. REI NFORCED MASONRY

a. Reinforced nasonry construction uses different terns and
nmet hods not found in the nmaterial just presented. The Q¥ QO Reps
must becorme well informed on this material before the Preparatory
Phase Meeti ng.

b. Follow ng are some of the comon terns:
(1) Reinforced masonry uses enbedded reinforcenent, such

that the materials act together in the wall to resist lateral
forces.

(2) Reinforced conposite masonry consists of solid facing
units bonded to reinforced holl ow masonry backi ng. The col |l ar
joint is filled with nortar or grout.




EP 415-1- 261
1 Aug 92

(3) Reinforced solid unit masonry al so consists of two
wyt hes separated by a collar joint. Both wythes are built of solid
units and the collar joint is reinforced and filled with grout.

(4) Haghlift grouting is the nethod used to fill masonry
with grout inlifts from2 feet to 4 feet high. Masonry cl ean-outs
are required for this nethod.

(5) Lowlift grouting includes lifts up to 2 feet and does
not require cleanouts.

(6) Vertical grout barriers are used to linit horizontal
flow of grout to 25 feet for each high lift grout pour. Construct
grout barriers with solid nasonry units.

(7) Caging devices and centering clips are enbedded in
masonry to position vertical reinforcing either in collar joints
or in the cells of hollow nasonry.

(8) Gout holes are provided in overhead construction such
as slabs and spandrel beans, aligned with reinforcing in masonry
bel ow. Grout hol es nust be at |east 4 inch diameter or 3 by 4 inch
in horizontal dinension.

c. Check for special tests and requirenents for sanples,
certificates, certified test reports, shop drawi ngs and for the
installation of the special materials in the sanple panel.

d. Check for the proper grout m x dependi ng on usage.

e. Alowalkali cenent is usually used in reinforced nasonry
to reduce chances for efflorescense. Masonry cenent usually is not
permtted.

f. Watch for additional tolerances specified for nmasonry
| ayup.

4-08. PO NTI NG AND CLEANI NG

a. Pointing

Has the construction been checked for defects and have
def ects been repaired? Remenber the pointing of joints requires
re—tooling.

b. deaning

Has all nmasonry been carefully and thoroughly cleaned as
requi red? Efflorescence shall be renoved foll owi ng the masonry
manuf act urer *s reconmended net hods.
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CHAPTER 5A
STRUCTURAL STEEL
S5A-01. GENERAL

a. This chapter covers structural steel including steel for
bui I di ngs, hangars, bridges, etc. Welding is covered only
generally, since it is nore thoroughly covered in the chapter
entitled Welding. Structural steel |ock and damgate erection is
not included in this chapter, but is covered in Chapters 22K &
22L. Make sure that you have in hand the follow ng:

(1) Anerican Institute of Steel Construction (Al SO
Publ i cations: Specification for the Design, Fabrication and
Erection of Structural Steel for Buildings (Nov 1, 1978) wth
Commentary. Specification for Structural Joints Using ASTM A325 or
A490 Bolts (Feb 4, 1976; Errata Jul 1, 1976)

S5A-02. PREPARATCORY | NSPECTI ON

a. Receive and revi ew shop drawi ngs
b. Coordinate with other trades
c. Check mll test reports

d. Check welder certificates for appropriateness and
expiration

e. Check to see if weld procedure is qualified or if using
AWS pre-qualified welds

f. Check for high strength bolting requirenents

(1) Type

(2) Size

(3) Bolt tightening nethods.

g. Check painting requirenents

h. Check for erection procedure and handling requirenents.

S5A-03. SHOP DRAW NGS

a. Al critical connections are to be shown on the contract
drawi ngs and nust be fabricated in accordance with the contract
drawi ngs. Connections not shown on contract drawi ngs are to be
detailed in accordance with Al SC

b. Approved shop draw ngs nust be on hand prior to the start
of steel erection.

c. particular attention should be given to requirenents and
arrangenment of tenporary bolting and bracing, guy lines and
f ast eni ngs.
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S5A-04. STEEL ON THE JOB SITE

Upon arrival of the structural steel and prior to erection,
the steel should be checked for the follow ng itens:

a. Sizes and Shapes

(1) Check every nenber against the shop draw ngs for
correct size, shape, and weight.

(2) Check sizes and type of bolts, rivets, washers and
wel ds as well as hol e dianeters.

(3) Watch for beans nmade up of wel ded plates being
substituted for a rolled beam

b. Alignnment and Damage

(1) Menbers nust be free of kinks, bends or other danage.
(2) Check the specifications for allowable tolerances.

(3) No straightening of bent or m saligned nenbers shoul d
be allowed in the field except as approved by the Contracting
Oficer.

c. New Steel
(1) Check that the steel furnished is new

(2) Look for such tell-tale evidence as old rivet and bolt
hol es which may have been filled with weld naterial, ground
snmoot h, and pai nted over.

(3) Check that furnished steel is donestic and not of
forei gn manufacture.

d. Shop Fabrication

(1) Has the steel been inspected in the shop by a
Covernment i nspector or other authorized inspectors acting for the
Gover nnent ?

(a) If no shop inspection, then all shop connections nust
be inspected in the field with the sane care required for field
connecti ons.

(b) Steel inspected in the shop should be exam ned upon
arrival at the job site to deternmine if damage has been incurred
during transportation or if errors and faulty worknanshi p may have
gone undetected during shop inspection.

(2) Check if colum ends, scheduled to be mlled, have been
mlled. Check to determ ne whether cap and base plates on col umms
have been wel ded as required.

(3) Shop connections, are discussed in the Field Connection
par agr aph.

e. Shop Painting

(1) I nspect shop painting for holidays, abraded areas and
loose m Il scale or rust, naking sure that all defects are
satisfactorily corrected i mediately.

5A-2
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(2) Check the specifications to deternmine if contact
surfaces for joints to be connected with high tensile bolts are
not to be painted. Contact surfaces for friction type
connections nust be free of paint. Check the Al SC for treatnent
permtted.

(3) Nornally paint will not be permtted on steel enbedded
in concrete and steel surfaces to be field welded or on which fire
proofing is spray applied.

f. Storage and Handling

(1) Steel should be stored neatly off the travel ed ways and
not scattered all over the site.

(2) Require steel nenbers to be bl ocked off the ground to
avoid corrosion and to aid inspection. For prol onged storage,the
steel should be properly protected agai nst the el enents.

(3) Wen unloading or during erection of long flexible
steel menbers or trusses, require the contractor to use a double
choker or double sling so as not to overstress the nenber by
picking it up at only one point.

(4) Handling of steel should be such as to prevent
distortion or damage during unloadi ng and storage.

(5) Check for adequate connections in partly fabricated
units. Wien not conpletely welded in the shop, the units should be
bolted to prevent damage in shipnent and handl i ng.

S5A-05. CONTRACTOR*S EQUI PMENT

a. Check cranes to insure that they have been
inspected,tested and are of adequate capacity for the intended
| oads at the nost critical position and boomradius required by
the operation to be perforned.

b. Check to insure that the cables are new or are in good
condition, not frayed or worn, and that necessary safety stops are
installed. The provisions for steel handling and erection as well
as equi pnent inspection in the Safety and Heal th Requirenents
Manual shoul d be carefully revi ened.

S5A-06. FOUNDATI ONS ALI GNVENT

a. Physical dinensions of foundations should be checked
agai nst the contract draw ngs.

b. Check footings for spacing, elevations and size.

S5A- 07. ANCHOR BALTS

a. Prior to the erection of structural steel, the anchor
bolt settings should be checked for accuracy of |ayout.

b. Check to insure that sufficient Iength of bolt is
protrudi ng above the concrete to allow full engagerment by the
nut .

c. Chipping of concrete and bending of anchor bolts to fit
bearing plates is not pernitted.

5A-3
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S5A-08. STEEL ERECTION

a. Base-plates

(1) See that tenporary connections necessary to hold all
steel in proper position are provided before permanent welds are
accurately fitted, aligned, plunbed, and |evel ed.

(2) Check that top of concrete is clear of dirt or foreign
material and |aitance.

(3) Check that base plate is set at proper line and |evel
or slope, as required for alignment of frame, and firmy anchored
down over netal wedges, shins and/or setting nuts. The space
bet ween top of concrete and bottom of base plate should be a
m ni mum of 1/24 base plate w dth.

(4) Shins should be steel plates of varying thicknesses and
not nuts or odd pieces of netal.

(5) The frame nust be plunbed and properly guyed before
maki ng final adjustnents to setting. Setting shins and wedges
shoul d he snugly fitted so they cannot be easily disl odged.

(6) Check that the dry-pack bedding nortar between top of
concrete and bottom of bearing-plate is properly ramed and
conpl etely pl aced.

(7) Check that provision is nmade for proper curing of
exposed edge of nortar bedding.

(8) Shins and wedges should renmain in place. Parts
proj ecting beyond edge of bearing-plates should be cut off.

(9) Separate setting plates are not permtted.

b. Alignment

(1) Check that all steel nenbers are accurately
fitted, |l evel ed, plunbed, and guyed and adequate tenporary
connections made before pernanent riveted, wel ded, or bolted
connections are conpl et ed.

(2) Do not permt rough handling of naterial, such as heavy
poundi ng wi th sl edges.

(3) Driftpins may be used only to bring together the
several parts; they should not be used in such a manner as to
distort or damage the netal.

(4) Do not permt the use of a gas-cutting torch for
correcting fabrication errors on any major nenber in the
structural framng. Its use will be permtted on mnor nenbers

when the menber is not under stress and then only with the
approval of the Resident Engineer.

c. Quys and Supports

(1) Check guys and supports for size and condition,
adequacy of anchorage and suitability of anchorage points.

(2) Quy-lines nust be taut.
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(3) Check that contact between guy—ines or braces and
erection equi pnent is avoided.

(4) Procedures which mght cause back-guys to break during
pl unbi ng—4p or erection operations should not be permtted.

d. Field Connections
(1) Bolting, Ceneral

(a) Check type, length and size of bolt, size and type of
washers, and size of hole.

(b) Check to assure all bolt heads and nuts are resting
squarely agai nst the netal, and that bolts have been drawn
adequately tight.

(c) Check for the requirenents for upset threads or
| ockwashers and for conpliance with these requirenents.

(d) Check for alignnent of holes. Poor matching of holes
shoul d be cause for rejection of the nmenbers. Burning to correct
m sal i gnnent shoul d not be permtted.

(2) Hgh-strength Bolted Connection

(a) The A325 high-strength bolt may be identified by three
radi al marks on the head and three long indented narks on the nut.
The A490 bolt head is marked "A490" and the nut is marked either
"2H'" or "DH'. The bolt is used with a washer on the side of the
elenent that is turned, except for A325 bolts when turn-of —aut
tightening nethod is used. The inspector should make sure that
ordi nary washers and nuts are not being used and he should have
avai | abl e Al SC Panphl et "Specification For Structural Joints Using
ASTM A325 or A490 Bolts". Reconmendations on inspection in the
panphl et shoul d be fol |l owed.

(b) Sone of the itens to check in a high-tensile, bolted
connection are as foll ows:

1. Unless noted otherwise in the specifications, contact
surfaces of a high-tension - bolted connection shoul d show only

the normal tight nmill scale and should be free of dirt, oil, |oose
scale, burrs, pits, and other defects that would prevent the solid

seating of the parts.

2. Paint is pernmitted in bearing-type connections. Check the
Al SC. specification for surface treatments pernitted in friction
type connections. The drawings will usually define these

connecti ons.

3. The contractor should provide the nmeans and shoul d

calibrate twice a day all wenches to be used for calibrated
wrench tighteni ng nethod.

4. Check required bolt tension by use of a torque wench
furni shed by the contractor. Al high-strength bolts need not be
checked. Normally 5 to 10 percent of the bolts shoul d be checked.
Since Al SC specifies bolt tightening in terms of bolt tension, it
is necessary that the torque wench be calibrated using a device
which will indicate actual bolt tension.
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5. An acceptable and preferred nmethod of torquing high
strength bolt is the “turn of nut" method described in the Al SC
panphl et "Structural Joints using ASTM A325 or A490 Bolts”. Be
famliar with this method.

6. The Al SC specification permts the use of direct tension
indicators (indicator washers) providing the correct indication of
tensi on has been achieved. In other words, the tension required

must be deternined by testing with a torque wench.
7. Hgh strength bolts cannot be reused.
(3) Unfinished Bolted Connections

(a) Check to see if specifications require that bolts be
dipped in red |l ead paint before installation.

(b) Check that the same nunber of threads are exposed in
any one connection and that the correct length of bolt is used.

(c) Check for the contractors use of an approved wel di ng
procedure prior to the commencenent of wel ding.

(4) Turned Bolts

Turned or rivet bolts in reaned hol es have the sane val ue as
rivets. The sane checks should be made for turned bolts as for
other bolts.

(5) Ribbed Bolts

The ribbed bolt is the equivalent of a rivet and is used without a
washer. The same checks should be nade for ribbed bolts as for
other bolts.

(6) \Welded Connections

Sone of the itens to check in a wel ded connection areas
foll ows:

(a) Check on the qualifications of the welders and for
qualified procedures in accordance with Section 5 of the
Structural Welding Code, AWs Dl .1I.

(b) Check to see that all of the welds called for on the
approved shop draw ngs have actually been made, and that they are
accurately located and of the specified sizes. Check to see that
shop non—destructive tests (Radi ographing, Magnifluxing) required
by the specifications have been performed and | ocation for the
tests are known.

(c) Check finished welds for size, length and standards of
wor kmanshi p with respect to contour and appearance of the weld
surface, surface defects, craters, undercutting, overlapping edges
of welds, cracks, etc. Unacceptable welds should be renoved,
rewel ded, and re-exam ned pronptly.

(d) Weld location is inportant; placing weld in the wong
location may be just as serious as onmitting the welds altogether.

(a) Over-welding either in size or length of welds is to be
di scouraged since such practices nay introduce distortions.
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(f) Surfaces to be wel ded should be free fromloose
scal e, sl ag, rust, grease, paint, and any other foreign
materi al , except that mll scale which withstands rigorous wire
brushi ng may renain.

(g) Joint surfaces to be wel ded should be free fromfins
and tears.

(h) Field welding requires simlar checks to shop wel di ng
and in addition, the inspector nmust be aware of m ni num anbi ent
tenperature in weld vicinity of zero degrees F. (-\18\C) and of
the preheat requirenents.

e. lnserts and Attachnents

(1) Structural steel should not be cut for passage of
conduits, pipes, etc. unless shown on the approved shop draw ngs.

(2) The burning of holes for attachnent of supports shoul d
not be permtted.

f. Final Painting

(1) prior to final painting, the steel should be cleaned of
all foreign matter and the prinme coat touched up, including
rivets, bolts, areas wel ded, etc.

(2) Final coats of paint should be applied prior to
surfaces being nade inaccessible by masonry, roofing, etc.

(3) Renenber that steel to be encased in concrete or on
which fireproofing is spray applied is not to be painted unless
ot herw se specifically required.

g. Qpen Wb Steel Joists

(1) Check to see if holes in bearing plate at one end have
been slotted, where specified.

(2) As soon as joists are in place, all bridging should be
conpletely installed and the joists pernanently fastened into
pl ace before the application of any | oads.

(3) Question conditions which provide excessive
concentrated | oads not so indicated on structural draw ngs,
including |oads not |ocated at panel points. Your supervisor
shoul d investigate.

(4) The ends of all bridging lines termnating at walls or
beans shoul d be anchored thereto at plane of top and bottom chords
as noted on the draw ngs or as specified.

(5) See that the principal tension nenbers are the full
length of joist without splicing or jointing.

(6) Check the anchorage of the joist to its supports.

(7) Do not allow the burning or enlargenment of holes in the
joist.

(8) Check to see that all rust, scale, weld flux, slag and
spatter has been renpved and joist is clean before it is painted.

Check specifications to determne if steel joists over craw
spaces are to have asphalt paint.
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S5A-09. STEEL TANKS

a. Field inspection of steel tank materials will be made
upon delivery, as for structural steel.

b. Foundation pads, anchor bolts, or other supports should
be checked before erection of tank starts.

c. Surfaces to be wel ded should be free froml oose
scal e, sl ag, heavy rust, grease, paint and any other foreign
material excepting tightly adherent nmill scale. Surfaces shall
al so be snooth, uniformand free fromfins, tears, and other
def ects which adversely affect proper welding.

d. Damage to shop coat of paint both inside and outside of
assenbl ed tank should be touched up with specified paint prior to
final painting.

e. Ladders and safety cages shoul d be checked for rough or
sharp edges, |oose rungs, clearances, etc.

f. Field painting should not be permtted until all

water,dirt, grease, etc., are renoved and the tank surfaces are
dry.
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CHAPTER 5B

VELDI NG

5B-01. GENERAL

a. This chapter covers welding and the inspectors* duties in
the inspection of welding. Data and information presented herein
apply to structural, piping and plate naterials; to all types of
ferrous and non-ferrous naterials; and to wel di ng processes, gas
or electric, associated with Corps of Engi neers* contracts

b. It is recognized that welding is a specialized subject
The checklist itenms that follow will assist the general inspector
in his duties; make himaware of possible poor quality
wor kmanshi p, and show the need for pronptly requesting technica
assi stance froma qualified welding specialist on questionable
itens.

c. The general inspector should have a conplete, basic
know edge of wel di ng et hods, practices, and procedures. H's
inspection of welding should assure that quality welding is being
obt ai ned

d. Welding and cutting is still the greatest single cause of
fire on construction projects. Large fire losses are very
conmon. The continuous occurrence of small fires and the

presence of charred conbustible material is indisputable evidence
of inproper and uncontrolled wel ding procedures and operations
Prior to approval of welding operations, conbustible material nust
be renoved or adequately protected. Conbustible material such as
| ow density fiber board, bitum nous and plastic products

saturated products including vapor barriers, flamable Iiquids and
vapors including paints, varnishes, petroleum and other materials
with high flame spread characteristics if ignited cannot be
controlled by first aid fire fighting equi pnent. Fire prevention
and control nust be a primary consideration on all welding
operations

e. Since there is no craft designation of “welder” in the
construction industry, all crafts performthe welding on their own
work. This condition makes it difficult to get skilled welders on
a project, and rigid qualifications are necessary

5B-02. GENERAL REQUI REMENTS

Prior to welding

a. Check whet her wel ding procedure specifications have been
subnitted and approved. You should have in hand the approved
procedure specifications, in the fornat required by Appendi x E.
AWS D1.1. This specification guides your checking of material
process, position, rod specification and classification, Nunber of
passes, current polarity, and other information needed by you

b. Check welder certification. It nmust be submtted and
approved prior to welding. The identifying mark that each wel der
will be using to identify his work should be checked against his
certification. The certification nust state that he is qualified

5B-1



EP 415-1- 261
1 Aug 92

to weld as the procedure dictates. Hs qualification test result,
represented by the certification, nmust be available fromthe
contractor.

5B-03. DETAIL REQUI 